Malignant syndrome (MS) in Parkinson disease (PD) is rare but potentially fatal. Takubo et al. \[[@b1-kjccm-2016-00087]\] reported that MS in PD who did not recover to the pre-MS state was 33%. Clinical features of MS in PD include muscle rigidity, hyperpyrexia, and altered consciousness, which are similar to the clinical symptoms of neuroleptic MS \[[@b1-kjccm-2016-00087]-[@b3-kjccm-2016-00087]\]. Whereas neuroleptic MS has been reported in patients receiving neuroleptic drugs, MS in PD has been reported in patients following withdrawal of antiparkinsonian drugs \[[@b1-kjccm-2016-00087],[@b2-kjccm-2016-00087]\]. If MS in PD is not caused by withdrawal of antiparkinsonian drugs, the typical symptoms of MS in PD, such as fever and autonomic instability, are difficult to distinguish from systemic inflammatory response syndrome (SIRS), resulting in delayed diagnosis and treatment. We present a case of an elderly woman who was initially misdiagnosed with SIRS instead of MS because of no history of withdrawal of antiparkinsonian drugs.

Case Report
===========

A 70-year-old woman with a 9-year history of PD was admitted to the emergency department (ED) with a 1-day history of altered consciousness, fever, and convulsive movements. She was already bedridden (Hoehn and Yahr scale 5) and had left hand tremor. Her medications included carbidopa/levodopa (25 mg/100 mg per oral \[PO\] three times a day) and memantine (10 mg PO twice a day). Her family member informed us that she had taken her antiparkinsonian medications regularly before admission to the ED and that she had recurrent diarrhea with poor oral intake 1 week before the ED visit. After the recurrent diarrhea 1 week before the ED visit, the left hand tremor was aggravated. At admission, her vital signs included a blood pressure of 100/60 mmHg, temperature of 39.0°C, respiratory rate of 24 breaths/min, and heart rate of 138 beats/min. A physical examination showed hot and wet skin, rigidity of extremities, and left hand tremor. The patient showed seizure-like movements accompanied by leftsided eye deviation and muscle contraction 30 minutes after admission to the ED. The results of an arterial blood gas analysis showed respiratory alkalosis (pH 7.51, PaCO~2~ 22 mmHg, PaO~2~ 148 mmHg, and HCO~3~^-^ 18.3 mEq/L) via O~2~ face mask 10 L. The initial laboratory results showed a white blood cell count of 16.2 × 10^3^/L, sodium at 146 mEq/L, blood urea nitrogen (BUN) at 34.4 mg/dl, creatinine at 0.6 mg/dl, creatinine kinase(CK) at 41 U/L, and C-reactive protein (CRP) \< 0.5 mg/dl. The computed tomography (CT) scan of the chest and abdomen did not show any abnormal findings. The brain CT showed severe brain atrophy with communicating hydrocephalus, but the cerebrospinal fluid examination result was normal. An electroencephalogram showed no epileptiform abnormalities. There were no cultured bacteria in the patient's blood or urine. Six hours after admission, the patient showed high fever (\> 40°C). The blood pressure of this patient was 90/50 mm/Hg despite administering 1.5 L of 0.9% NaCl over 4 hours. At 12 hours after admission, blood pressure was decreased (systolic blood pressure of 40 mmHg) and her respiration was shallow. Then, we decided intubation and mechanical ventilation support, and the patient was given a vasopressor (norepinephrine 0.6 μg/kg/h IV). Central venous catheterization was performed via the right subclavian vein and central venous pressure was 3 mmHg. To control the fever, dantrolene sodium (40 mg IV) and a cooling blanket were used; as a result, her temperature decreased to 36°C 15 hours after admission. At 14 hours after admission, the laboratory results indicated sodium at 149 mEq/L, BUN at 63.3 mg/dl, creatinine at 1.6 mg/dl, serum procalcitonin (PCT) at 25.63 ng/ml, and myoglobin at 970.8 ng/ml but showed no elevated CRP ([Figure 1](#f1-kjccm-2016-00087){ref-type="fig"}). Based on a presumptive diagnosis of severe pseudomembranous colitis due to a history of antibiotic use (ceftriaxone 2 g for 5 days) 1 month before and elevated PCT, oral vancomycin was given once. Urine output was decreased (\< 0.4 ml/kg/h), and hence, continuous venovenous hemodiafiltration (CVVHDF) with Multifiltrate^®^ (Fresenius Medical Care, Bad Homburg, Germany) for acute kidney injury and oligouria was applied at 20 hours after admission. At 43 hours after admission, the laboratory results showed elevated CK (274 U/L) and decreased PCT levels (9.79 ng/ml). *Clostridium difficile* and its toxins were not detected in the stool and results of polymerase chain reaction assays were negative. There was improvement in the renal function tests and oligouria, so CVVHDF was stopped at 56 hours after admission. Based on a diagnosis of MS in PD on the 4th hospital day (HD), the patient received antiparkinsonian drugs that had been taken previously via a Levin tube. The frequency of the left hand tremor decreased, and her consciousness recovered to its previous condition. Weaning and extubation were performed on the 12th HD. After conservative treatment, she was discharged on the 22nd HD after recovery to her previous condition before admission.

Discussion
==========

In our case, the patient was diagnosed with MS based on the modified diagnostic criteria of Levenson \[[@b1-kjccm-2016-00087],[@b3-kjccm-2016-00087]\]. Our patient showed delayed mild elevation of CK, but this could be explained by focal subclinical rhabdomyolysis or due to an increase in the permeability of the muscle membrane \[[@b2-kjccm-2016-00087]\]. Myoglobinemia may also serve as an evidence of rhabdomyolysis.

The most common cause of MS in PD is withdrawal from antiparkinsonian drugs (29%), followed by infection (19%), and poor oral intake (13%) \[[@b1-kjccm-2016-00087]\]. Additionally, sodium imbalance can cause MS in PD \[[@b4-kjccm-2016-00087]-[@b6-kjccm-2016-00087]\]. The dehydration caused by persistent diarrhea and hypernatremia may have been the cause of MS in our patient. Old age, high Hoehn and Yahr stage during the symptomatic phase of MS, high akinesia score, and an absence of withdrawal symptoms from medication prior to developing MS have been associated with poor outcomes \[[@b1-kjccm-2016-00087]\]. In our case, the patient had a high Hoehn and Yahrscore, high akinesia score, and no withdrawal symptoms from dopaminergic medication. Furthermore, as it was difficult to distinguish between MS and SIRS, the diagnosis of MS in PD was delayed. Therefore, our patient was expected to have a poor outcome. However, she recovered to her previous condition, perhaps because her high fever was quickly corrected by dantrolene sodium and cooling blankets. One previous study found that the outcome of malignant hyperthermia depends on the time interval from the start of the reaction to the establishment of correct treatment, which includes terminating the trigger agent exposure and administering dantrolene \[[@b7-kjccm-2016-00087]\]. Therefore, this intensive therapy reduced the duration of MS and helped the recovery of our patient.

This patient showed high serum PCT levels at an early stage, but at that time, we found no evidence of severe infection; serum PCT levels may also be elevated by non-infectious causes, such as inhalation injury, burn injury, mechanical trauma, extensive surgery, or heatstroke tissue injury \[[@b8-kjccm-2016-00087]\]. Because PCT can be produced by tissue injury, we think that hyperpyrexia and rhabdomyolysis of MS in PD may cause damage to muscle tissue, resulting in elevated PCT. Lovas et al. \[[@b9-kjccm-2016-00087]\] reported that a young male patient presenting with high fever and neurological impairment caused by amphetamine intoxication showed extremely high serum PCT levels without evidence of a bacterial infection. Because serum PCT decreases daily by approximately 50% due to its half-life, high serum PCT levels may not be associated with a bacterial infection. However, a follow-up blood culture showed methicillin-resistant *Staphylococcus aureus*, which was considered to be a catheter related infection for CVVHDF.

In summary, emergency physicians should consider MS in patients who have a history of PD and who present with high fever without evidence of an infection. Additionally, physicians should know that PCT in patients with MS can be elevated without a concomitant bacterial infection.
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